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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency 
of a motor driving a compressor of an air conditioner, 
and the efficiency of the air conditioner by simplifying 
speed control. 

SOLUTION: A permanent magnet built-in induction 
motor 5 is used to drive a compressor 1 of an air 
conditioner, thereby suiting both properties as an 
induction motor and a synchronous motor to a load 
property of the compressor 1 to make the operation of 
the compressor 1 smooth. By reducing the starting 
torque of the compressor 1, a rotor of the permanent 
magnet built-in induction motor 5 is miniaturized. 
Furthermore, a motor impressed voltage frequency is 
simply reduced, thereby obtaining continuous operating 
state balanced with a required capacity of the air 
conditioner. 
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•S^&fSfDgB. 

7 X -T -5 /W 7 X *ft A fc - 1 £ Mr tt t "T 

i kir<z}2£[PI¥D£B. 

Sin * M * -5 KliifS * « A fc C <h t«r* £ T * IS* 

3ffi ^©S-fflfC^ftttSr^-rsX-f y^>{fHk=f- 
t. i65ffl«»««R©l/ (6n+l) (nttJE©M 

fc, Bfif2 3fflB&©2ffiH»Cfflje«]&^g<!:, fflffl«zH 
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jlex-t yf 1 ^^*^ *i»aa-e-*iMw^e:t**Afc 
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mvwm,-tz>&ffiftm: Qm.mmmmzm 

T-5 fc©T-&-5<, 
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(Ds.^m.<Dmm\zmm b£V0»j#Ea>;* n-c^-s. c© 



HSfClt£B©ft«-tM ^;i/yXTA^t7'D y?mT~$> 

#tfi£©.*.£*b, «RSlEI3©?MtE*©«JSl*S«te 
*BLTH5. HlOKilsT, 2 f4*ttS, 3 «1^35 
ftZWmvmW, 4tt3KfS». 6tt»tttE*. lttJESS 
ft. 5 attffi«m£«lbTsraffl«»». Halil 

tci<9, **^Hn?*-r«t3K:»«t*«£E««i*e>*» 
^iS]^a«T'5o d©a©^sifD^Htc*3i>T. jess 

LTJeUfc-fomZttslMZm 0 ts.-ifi<b-i >n-5> \z X 5 
[0 0 0 3] 

tt, ±E©«t5*BEI8«ll©iB»S:LTt»fcffl-r, JUT 
©J;3S:«IH***ofc. ±EffiH8tt&l ©SEIiifflfiSHi© 
^3Sm^<£«»;«tS3a*©|6i-h^«:BW<hbT^3fe©^ 

X^A 10 0a Tftt. teSbl$©flEI84ft 1 OttW** 

<, mtemi ©«»««»« s atcttMEfjsttc^aa© 

0. fi[B^aJ8§©^#<tl^W«:U^TS!lP"I^-f >A 
E©<£5frFm#.£#P&^&;fc&K&2^fcfc©-C. QE 

ss^ i ©tei^sctt, i£-%m&mz\tmw{B\&%c 

T'jl$iT#-5<i:ifc(r, Sill ©«»ffl*»«S:IBJ^ 

•5. 
[0 0 0 4] 

fa^Btt. EE«lttlt««ll«tlSO«KtaE»»<!:»jffiE 
«-e«tt b fcftsBtJ- -f ^ ;i/ & m xu fc^mpfn cis n 
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[0005] z<Dft9nz»t>z&§s.mft&m\** m&m 
[0006] ^<Dnw\z&t>z>Q%m^mz, m&m 

[0 0 0 7 ] d<0»KJC«to^2S^i8?PSKtt, 
(Dl/ (6n+l) (nttjEO)*R) Tfig^ftl-BufEX 

[0008] c:©ss«fc«to*fflja;Hift»«tt. 

^f^tt^tt5X-f7^>^f^ < miIB3ffilElgS(D 
2fflWI3«««JMI^ai^ S^m^/iiS^:^ l / (6n 
-1) intelECDmm TUMsWfciK*-* y^>?m 

[0 0 0 9] ^(D^iCto^^i^giH 

5 \ZBd,m<DQ%.mmi&mz$>^T. «jB»jfc^a». 3 

!8Iaia<0 2ffiWC»Wfc3R^iattSr*'r-5^-f 
[0 0 10] 

mm<Dmm<o^m] *k©»mu. eat* z.<o*kw 

fe, HI OtH— *fc»4«S»»ttBI-«>«F*tftU, 
t-OBiftRBSflSTS. Hl»:*ViT, 1 ttEEIB 

n. 2tt^sss§, 3ij«a^*o»o8i. 4ttis« 

6 «»«EE«, 7 a teP±£Hib#, 7 ttEffitt 1 <£>#$BB 

(D&i&fi^e«^a* 1 0 0B:tl6©«JricS*S«A 

@H*5^T, 2 3«lBie^=ir, 2 4ttEHte«l, 2 511 
HIE^ ^72 3 60Sa«TX > K » J > S tt*> - 9 

#tt«r»JSE-r 3 2 2 6 HEIfryD 7 2 3 <Drtffl 

ICffl&£ftfc;ie4\»E* 1 0 1 tt;iftS»iSg#t«i*. 
tAXeSttiiKWWjtt^lsIC-fTftS. 1213 



«*«»«5(orajBi«»«tLT©h;i/^»tt, PttE 

0T*5« B£*^T, S 1 tttt!bS£iBa4)5ieibfE 

x^^y. s2ttj»»aeit«^6rajHscjfc3ia*ji 

[0 0 11] Sfc. H 1 fc*TfflfUMnM<0»*iM 

[0012] nm<D&mi <D&mmftmw\z£>tf 

ftM*tt*Hl* 02. 0 3t0 4l:ci:5RWt5. 12 

ic&^t, hig^ i o i izm* : T-^7 2 3 tm^nx 
asi»w«»»5^ffl*«a^i'*. 3 

siH2 6\z<kQmm5\&h)i't?j)m£Li'> mmmmx 
igr^o for, *^«saiiHW«»«5tti6»Bt 
izmmmmmtisTtemL* mmmmm<xmm^\^ 

Ltd MAH ^¥4-1 6 8 9 5 8, #FW9- 
1 6 8 2 6 5l?JCfe*^eHS:«»«<^0G^«-ffliiA> 

2±iz^\,*T£m.Mft&w<DMfcmmz'ft~DTmw'tz>o 
[ooi3] @4c^t ttfemm&i&m s 1 jc* ^ 

;i/ 2 £ J£IH|« 1 <7)56tPHM^ h J; o < jl5g L T 

5<nT^o i©jRfc»«-r*ffiiB«i©isiiiKft*<»fca 

3 ftffir «M£ tfMS P CO A ^t;1(^SS^#tli 5 
ttttttl 5 t UT<OjB»««E«rfi«"rSfc«> 

ti/£,ffi$S 1 ©ff jh + ©»*E«©!RA*i:ttai««)H:* 
^ %m iZ «t 0 JSSlij h WA^#<ftoT^5ffl§, HEffi 
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[0014] d ^Tftftfil:^ 1 feil^m 2 CD^gjm^ 
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ttffilB«l©tttH««:ttlllJl:*7 afcTfiflttiU *1 

mm*. i?tffi±#7 a^wfttu Einmie 

7 8 ^^MLfciESga 1 OH^r h^^Wtttt, 

*H;?L«H3 K*l>"T\ P , tte D S&»P?r©ftffif h;U^ tt 

[0015] H4tz^T [««bae*»6HJiBiate*5ia 

5 ©R»*l«t bTSDii*^ Wl^^ttM 1 jWE 
£ft l <D%M Wl^4#ttP <h©^^HKBlHlK»c*c:iai^ 

£#14P£Jiim*<fc5K:iBlElw3£T5. 2 b^, *A 
BSA^RVtliV 5 ttiie«IBB^<Z)|5HEScN B ^ £ 

7*\M^%K&mmmmm s ©isme^ 10102 2 

5cDj£in£{£i)£U h;i/£4$ttM,(0B^(&T^9£'b 
S<-rtltfAVi**, H]gfa7 2 3l: 7 1c^2 6£ffl 

-5. mmmi mmm&ffimm^&7 £fz\*8 

ZmmLT, BEtt«l©IH»tttt«:P|i:LT, ffi«« 

4*ttM,fc©32jiSltRIJWigCfcN s fccfcOifitMillcftN 
B! ^fp f b^BpSil, d <D 13 ,jftG>HlERN B ,** b A 



ft, *^«5ttiiBf*«»«5<D-r'<0 2:^a<-r*^ 

[0 0 16] H4K3»f (5£#3iefflS] 7st~j7S 3 
fC:fe^T, ffffittll Oft«f*ttft»Pt*^«5aiiBI 
5 CORWmift^i: HI/**M4M 2 (^)^S 

c ex, 3t#aesft*&»^, ^mm&&mi»m& 

[0 0 17] 0 4Kte@^2ftT^&t^ 0 1 

[0 0 18] $1^12. ^(CftHO^tlcD^mPfO^ 
•>i?B"C*5. EHc^toT, 1 ~8 teB 1 chra— T» 

9«3ffim^. i ofaRfflic#PAaftfc5R*[SJttco 

X^tlft 1 2«Tffifc»ASftfch7-f 

7y9-e$>z>. i 5 ttmjffi*iutei»oK^#a. 

1 7 iaffi»«ErtB«CO«W«»*«. 16tah^-<7»y 

/7 1 0~ 1 2<Z>ffifS^8* 1 3teR-sffira«m#ifcB^ 

-5 if P^DX^Oi^a, 30R, 30S<?:30T^3ffl 

31R, 3 1 S t 3 1 TliM«Eaii»»ti« 5 Ic 
ffij|**ftfc*ft-t*nR, S£Tffl<Z)3ffllHjg&T&!K R 
- SfflW«EE«ltti#©l 3, ifn^ax^ttl^gl 4, 
KJEflll 5. Bfd^ai 6, SWW«3(^ai 7{Ccti9 

h7-f77^10> 11, 1 2 S:SiJffll1"^*flSP^R*fl! 

s 6 lam 5 co/±^^ i zmmTz>*s\m 
iz&^r. m6 (a) , me (b) , big (c) \*^n 

^'ftR-Sffi, S-Tffi43j:tXT-RfflODmSmj[E^ 

0 6 (d) tiR - SffiPflS/EO-t'n^ nxffl-^. El 
6 (e) , [36 (f) *5«t^S6 (g) 
#10. 1 lfeitXl 2<Z)e»«^Ui»^< 5>y«r* 
fo *tt©»!B2JwJ:SffiftWft«»ttlllfio»J81^) 

gsan*pis«ttt, HioaaH»«K<o»w-tf>f^^ 

WM 5 (d^jpihiss s Tjkirz? a y ? m Sriiin L <t a*s 
a*. 

[0 0 19] 5ili6«)^ffi2a)aftWi*DSSi(OBbfP 
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A^ftl 6CiO h5-f 77? 1 0, 11,12I4«« 

0 F F £ L T 3 ffiSflK 9 6 £>® * £**J&5S§»«» 

UT 3 ««« 9 6«* 5 \Z 

tt$&-rs. i6^ti^[c, R-S«B«BE*lH¥a 

1 3T*HlSnfc«IE^&-lfPi7P^*ffl*ai 4(Ccfc 
Dmj££>irP?nXfi^£0 6 (d) 00 J: 5 \Z\%JBMM 

^ic, ffiwaioiaiEfter^MHjeftTiieiBiii-r 
MflMMM^ai 7Tttifoi7 07,m#oam7 

11, 1 2©«tt«*feUf 5>d/*H6 (e) , 

(f) > 06 (g) ©jcotft^-r*. h^<y 
7^71 o , ii, i2n:nb^n^^>^: 

±01»f»16-CiBSftlltft!), 06 
(a) . U6 (b) , 06 (c) td^-fJ: oWW^y 
^Ufc»»0«BE**3^*^«5ffliiBI*«»« 5 CD 3 

»«1 2 0° To<4tl^tWcS*«S»^tLT^ 
0, 06 (a), 06 (b), 06 (c) Ott«»fflfE 
Ay ^>^bfcffl^©«mifi^^J5E^©'5 
BS«»*^U ^tiJCcfcO, Siffl«aiH«»© 1/7© 

t^ttt&o, jE««ittiSffl«n*ftrate-rs 
«-&<oi/7©Hij[BcTjltei"*e:i:*^#s. Mfc, 
HftfiDfaiCckt), E««l*i8lffl««H*SK0 1/ 
(6n + l) (nttIE(0SE»c) ©ffiftftT 3 ffi«K 9 G> 
«JE£|S|t:ffl[sIGt:l 2 0° {iffi^-rnfcmEESr^fiE-r 

0, 11, 1 2^B»«-**ttl , r^-f ^>^tLTtti 
^#AbW^ 3*gmfl£9cDmJ±£[R]Cffl[B!$sT, ft 

ffl^i 2 o° -r^*rnfc*/E^s:^-rsfc«)tw«i 

/ (6n+l) (nteIEtf)gi&) <0«*RTfc*tntfH 

[0020] mm<omm3. &\zm<Dm%k<»Q%mft A £ 

yZm-Cfo&o 0tri5^T, 1 5 1 6*5cfctf3 0 
63 1TitttB5tB-T»t), 1 8teRffl<hS*0tf) 
«MStXn*7LS«IB1BSI*a* a,ttRtt<fcStt 
©ffiMB€r«JO«A&«^©«^ b ,£ b 2 KRffl£ Sffl 
Offlje*r«JiftAaii«-&<7)S/S, 1 9HH:«[«lsHEJft© 

fHW«**ai?»o. R-sffliB«BE«a#ai 3, if 

d £ DZttHi^a 1 4 , ase^a 1 5 • BSb^a 1 6 , 



MWt*#ai 9^«t0 h5-f77* 1 0, 11, 12 

45«fctfffijs«j«#ai 8fe»!ii-r*iMW*aft*j5!E"i" 

£ 0 E!8^EI7{cM"r^ffi©«g^©1 : SJilM^^© 
Zm^tcZfnyZm'V&Z. 0lc:fc^T, 20B30R 
£3 1 SIHIC* Alfcb7^77?, 21li30St3 

1 RHUJfALfch^ 77?, 22fth7^77?2 
0i3ct^2 1 ©IlfgtfcS. 091407 £0 8<Z)EE 

mftmmm-e$>z>o m\z^x, 09 (a) , 09 

(b) , 09 (c) Bfnt'nR-Sffl, S-Tfg&J: 
I/T-Rffi(0«iB«IEifi^, 09 (d) ttR-S«W« 
JE(Di?D?DX«^ 09 (e) ,09 (f) *5ct^0 
9 (g) te^n^fth^^Ty? 10, lltl2Sft 
Bh7'f77?20, 2 1 <h 1 2 (Dffi.-&i*<0lE»{I^tli 

[0 0 2 1 ] *HSO»J|3a)ffl»lllfPSI«fc*W 

t, j±*?§a i ftff±«Nim»^e 161:^^^77 

?10, 11, 12«SfOFFtlT3ffltiE9^6 

fc, EE*St! 1 SrSteRf ttKK^a 16C±0h7-f77 
^10, 11, 1 2tt*KONtLT3fflSiB9^6>tt 

tr^i-ct^tc, R-sfflra«flE«itfs^ai 3-xrmznrc 

fllffi^e-tfP^o^ai^ai 4(CTttBE<75if p? 
IS-^^09 (d) ©ckilcWSHiftftW^+K?^*^ 

fH»gtflL^a 1 9(ctti*T^o ffi«i«i©iiieK 

«**iffiJii«iBffli£ac<0 1 / 5 <D/!«gc££gD 5 3 «t 5 
&SS*«»ttt 5 a)Isie«lf**iBSfflttKJaiRft©«'&»-** 

i/5CDH«ftic«k*ae»**««fP*»#ai 9 km 
Asnst, wwiftiic^ai 9*^©»^icj:oh7ic 

fet^T«ia««*ai 8ia|ta 2 «l:8at5, 
Mi0 8 lz*l>TttWMH^a 1 9 T^b^i^fc J: 0 ffi 
Kl^|g2 2 KJ; 0 h5<77 ^ l OO^fcOtC b?-f7 
7^7 2 0 ^, h7<77^1 l<Dttt)Q\Zb7'(7yir 

2 1 *ON^»f^*-B:*BJ8S:ffl«IAS. SIBfftl 9JC 
T1fP?PX«^<DiSa!5fl<3!)?iJ»€:l*a4: LT, iffl 
ZT<h(C h7<77? 1 0, 11, 12, 2 0£21<98B 
WiiE^^lh-t^^ * >¥*m9 (e) , 09 (f) £><k 
Um9 (g) <D<koiZ®:fe-?Z>. h7-f77?10. 

11, 12, 2 0 £ 2 1 «;:fte>ifeJ£S*i;fc^-f 

cj:oe»*ai s&£tfmwmz2 2\z^omntsti 
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6. *<DlS** *^»E«ia**«»«5KttH9 
(a) , @9 (b) > 09 (c) C*T«k:5&Ay3 1 > 

B9 (a) , B9 (b) , B9 (c) <D«««(SfE 

/ 5 <D/g ^^comffi * is^ msa t h t: « Her* 

(6n-l) (n\tlE<Dm») O^&f&T 

3ffl«s9©fiiEittise<z)*siHieTi 2 o° izmrf-fn 

Si 6, 22^bh7<77^10, 11, 12, 2 
0. 2 1 ^OffiMf $fflt^-f ^ ttlii^* 
jLbtlZifi* 3ffi«S9<D«JEii£^fflIfiIteTl 2 0° 
f^fiffl©WctES^^4^tl>fe*(:H, 1/ 

(6n-l) (nfcfcIE<0g*) <Z)«iS»tf5ft 9 © 

<t "3 7ft A 5 > X <D ct V 6 tlte H o 

[0 0 2 2] ft*3, «««ifi!S(3!)l/5(DS»»t3ftS 

gl8^h7-f77^20, 2 1 ^SiJDLfcrt** U">^ 

77^20, 2 1 znmistzMmT'nmmtii&v) i / s 

[0 0 2 3] ±te*J6E0^B 2 <h 3 fciSViT, 

ftffirttffitt«<0 2 O*8KT<0*l*SIEa*2^. 

WIhIK <h (Officii (CcfcO, H4 t*Lfc««iECiaSS 
a*ct<fiTT5?g<!:LT, wl SB CO IS ffl Hm^O $ » ^ 



[0024] £i±v>mffi%m i * e> 3 ees§$i 1 « 

[0 0 2 5] 

EHteft^rT^ 0 ^7ftl^^[E]|^^TfS < £ £ C <h#T 
«N «3t«»«tLT«)2^fta**55*LftVifc«6, * 

frgut* mmmik&^mtuzmzk&m-rztt^iz. 

[ 0 0 2 7 ] «±CDcJ:-5tCC^*:S«^^ctnti, Ebl®« 

mm^n^^^iz't^m^m-t^o 
[0028] Ex±<D£o\zzL<D#mwizj:n&* 
mr&mmnmmzmt)£m£TZ3mmM£mtt^ 

/ (611+D ( n ttIE<8!BR) X^iKff^zmm^ y 
> // ^|-T Sraiiffl $ ^> ffl a t ^ ffii A C0T\ BB 
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^«fS^l/ (6n+l) (nttiE^BR) <£>Ji&l&(£> 
«»«EHE»*fflffl«iKHS[«a)l/ (6n+l) tCT 

[ 0 0 2 9 ] ^©ckitwCl^^K^cttltf. 

l^tt*«"9"-5X-f y5->tfM¥£* fufS3f@lHJ£&tf>2f@ 
WfcffiJ««»*»£. j*JB««5«*©l/ (6n- 
1) (nttiECDSft) TIH*«lC±ieX'f y ?F> jf 

&#<D1/ (6n-l) (ntelEOSSgfc) OTi^^^cc^m 

Be»*»ffliIWt*<0 1/ (6n-l) (nttlE© 

[0 0 3 0] K±Oct-5^co*»Wfc«t<atf, fflJ«8« 
gfgH, 3fflia»0 2fflPiBtK»fc3R*lRHt«:*'t"« 

1/ (6n-l) (nttlECDRIR) £)Jl$i&<7)mJE£:fg 

£igffl«iBHifi»©l/ (6n-l) (ntelE(Dmm 

[|H1] £<D»W<0*6S©»«1* 2, 3 

[0 2] dO)5S^<D*aS^^l, 2, 3(C*5ttS. 

[^3] zL<D^m<omi&<ommi. 2, 3iz&tfz>* 



[04] d©»l8©*JfiO*ffil, 2, 3tC*WS, 

[0 5] ZL<DR91<Dm&<DM&2\Z&ftZ>* fKiKMB 

[0 6] Z<D$£yi<D£fa<DJ&&2\Z&1rlZ>* 

[0 7] C<D^W<DmMV)mWi3 \Z&tfZ>, 7TcA^ST 
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5 *^«5ffla«SW*»«* 6 tf8tE«. 7 AW 
^^■TSJfi»ftffif«**S, 7 a P±ffiit#> 8 ft« 
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